In order to asses the kinetics of M32 binding, a competition assay was set up in which an equimolar concentration of F-M16 N and M32 was mixed with equimolar S100A4. The decrease in fluorescence, associated with F-M16 N binding was about half the amplitude observed in the absence of M32, indicating that their K d 's were comparable. However, the fluorescence quench showed a 12% overshoot, suggesting that F-M16 N binding was slightly faster. Modelling the profile indicated that the association rate constant, k 2 , for F-M16 N binding was about twice as large as that of M32, while their dissociation rate constants were similar.
The equilibrium constant (K 5 ) for dissociation of the M200.S100A4.Ca 2+ complex
The value of K 5 (scheme 2) was estimated from two independent experiments. From the competition between M32 and M200 binding (Fig. 9a) , it was found that 250 M M32 was required to give a 50% inhibition in the amplitude of the turbidity change arising from 5 M M200 at saturating Ca M, which represents the binding of S100A4.Ca 2+ to free M200.
A second estimate was calculated from the apparent Ca 2+ binding constant observed in the turbidity assay (Fig. S6c) . 5 M M200 in the presence of S100A4 and 1 mM EGTA gave a high turbidity in 0.1 M NaCl buffer, as S100A4 binds weakly under these conditions. Addition of aliquots of Ca 2+ caused filament dissociation as the free Ca 2+ rose, to give an apparent binding constant for Ca 2+ of 0.14 M (Fig. S6c) . At the mid-point of this titration, the M200 filament concentration = 2.5 M (with respect to M200 polypeptide content), and therefore the concentration of M200.S100A4.Ca 2+ ≈ 2.4 M. (assuming the free M200 remains near its critical concentration (0.1 M) throughout). The remaining S100A4 (2.6 M) is either free S100A4 (2.5 M) or S100A4.Ca 2+ (0.07 M) in a ratio defined by the free Ca 2+ (0.14 M) and K 2 = 5 M (Table 2) .
From these estimates, the binding of M200 monomer to S100A4.Ca 2+ defined by K 5 = 0.1 * 0.07/2.4 ≈ 0.003 M, which is the same order of magnitude as deduced from competition with M32. 2d ). A fit to a biphasic exponential yielded rate constants of 21 s -1 (6%) and 0.36 s -1 (94%); the former representing Ca 2+ from the residual unbound S100A4. At 100 mM NaCl, the M111 construct remained soluble cf. the M200 construct which forms filaments on dissociation from S100A4 (Fig. 5d ). parameters were selected to give a response comparable to those observed in vitro for M200 and to maintain
